Introduction {#S0001}
============

Chalazion is one of the commonest type of eyelid lesions seen in the ophthalmology clinic.[@CIT0001] Pathologically, chalazion is a chronic, lipogranulomatous inflammatory lesion caused by the blockage of the meibomian glands. They usually are asymptomatic, may have a cosmetic blemish or may rarely cause local infections like conjunctivitis or cellulitis.[@CIT0002] Large chalazia can occasionally cause visual loss by obstructing the pupil.[@CIT0003] Conservative treatment measures include the use of eyelid hygiene, hot compresses, and antibiotic and/or steroid drops. In case of failure of the above measures, intralesional corticosteroid injections or incision and curettage (I&C) to excise the lesion can be resorted to.

Though abundant literature exists on comparison of management modalities in chalazion, large data on the demographics and epidemiology of chalazion is scarce. The largest data set available in the literature describing the demography and epidemiology in chalazion included 97 patients.[@CIT0004] This represents a very miniscule number with respect to the general footfall of chalazion patients over the world. In the current age of data informatics, it is possible to extract large volumes of data from electronic medical record systems which can assist further understanding of disease demography and management. In the current communication, we report the demography, epidemiology and clinical patterns of patients with chalazia presenting to our multi-tier eye care network, a big data analysis retrieved from an indigenous developed electronic medical record system.

Materials and Methods {#S0002}
=====================

Study Design {#S0002-S2001}
------------

This is a cross-sectional hospital-based observational study. Patients newly diagnosed with chalazion presenting between August 2010 and December 2019 to our eye care network located in 200 different geographical locations spread across four states of India were included. The patient or their parents or guardians filled a standard consent form for electronic data privacy at the time of registration. None of the identifiable parameters of the patient were used for analysis of the data. The study adhered to the Declaration of Helsinki and was approved by the Institutional Ethics Committee (Ethics approval no. LEC-BHR-R-05-20-442). Each patient underwent a comprehensive ophthalmic examination and the clinical data was entered into a browser-based electronic medical records system (eyeSmart EMR).[@CIT0005]

Data Retrieval and Processing {#S0002-S2002}
-----------------------------

The data of 1,982,058 patients were retrieved from the electronic medical record database and segregated into a single excel sheet based on the departments. The 11,270 eligible chalazion patients in this group were segregated for analysis. A total of 13,691 eyes of 11,270 patients were included for the study. The columns with data on demographics, clinical presentation and ocular diagnosis were exported for analysis. The excel sheet with the required data was then used for analysis using the appropriate statistical software. The geographic categorization of the districts of India was performed in accordance to the National Sample Survey Organization (NSSO) which defines "rural" as an area with a population density of up to 400 per square kilometer.[@CIT0006] The Constitution (seventy-fourth Amendment) Act, 1992 defines a metropolitan area in India as an area having a population of one million or more, comprised in one or more districts and consisting of two or more municipalities or panchayats or other contiguous areas, specified by the Governor by public notification to be a metropolitan area. The remaining districts were classified as urban.[@CIT0007] The general principle of treatment followed was to offer conservative treatment if the chalazion was 10 mm or less in size, marginal in location, in close association with the punctum or associated with secondary infection. However, if a patient was keen on incision and curettage in the first sitting itself, that was the treatment provided. Conservative treatment consisted of warm compress, tetracycline eye ointment, and eyelid massage.

Results {#S0003}
=======

Incidence and Prevalence {#S0003-S2001}
------------------------

Of the 1,982,058 new patients who presented for an eye examination between August 16, 2010 and December 312019, in the multi-tier hospital network, 11,270 new patients were diagnosed with chalazion translating into a prevalence rate of 0.57% (95% CI 0.569--0.571) or 5,686/million population. The number of patients with recurrent symptoms was 1,085 patients at a recurrence rate of 9.63% (95% CI 9.1--10.2%).

Age {#S0003-S2002}
---

The mean age of the patients with chalazion was 27.48±15.64 years while the median age was 25 (IQR:17--36) years. Around 23.57% of the patients were children and 76.43 adults. The distribution of chalazion in each age-decade is presented in [Figure 1](#F0001){ref-type="fig"}. The overall prevalence of chalazion was 0.95% (2656/280,034) in children and 0.51% (8614/1,702,024) in adults. The prevalence of chalazion increased steadily from the first decade (12.7%) with peaking in the third decade of life (30.84%) followed by a decline from the fourth decade (15.1%).Figure 1Decade-wise distribution of chalazion cases.

Gender {#S0003-S2003}
------

There were 5,738 (50.91%) male and 5,532 (49.09%) female patients with chalazion. The overall prevalence of chalazion was slightly lower in males (0.54%; 5,738/1,051,339) compared to females (0.59%; 5,532/930,719) (*p*=0.00001). ([Figure 2](#F0002){ref-type="fig"}) Among the patients with chalazion, the mean and median age were 30.89±16.47 and 29 (IQR: 20-- 41) years for males and 23.94±13.87 and 21 (IQR: 15--29) years for females, respectively. The overall mode was 26 years in males and 21 years in females.Figure 2Graph showing demographics of cases with chalazion. (**A**) gender distribution, (**B**) age distribution, (**C**) geographic distribution, (**D**) socio-economic status, (**E**) laterality and (**F**) management.

Urban-Rural-Metropolitan Distribution {#S0003-S2004}
-------------------------------------

There were 4,980 (44.19%) patients with chalazion from rural districts, 4,315 (38.29%) from urban districts and 1,975 (17.52%) from metropolitan regions. The overall prevalence of chalazion was significantly higher (*p*\<0.0001) in metropolitan communities (1.06%; 1,975/187,034) as compared to the rural (0.56%; 4,980/894,897) and urban community (0.48%; 4,315/900,127) ([Figure 2](#F0002){ref-type="fig"}).

Socio-Economic Status {#S0003-S2005}
---------------------

There were 1,645 (14.6%) patients with chalazion from the lower socio-economic class, 8,936 (79.29%) from the lower middle class, 492 (4.37%) from the upper middle class and 197 (1.75%) from the upper class ([Figure 2](#F0002){ref-type="fig"}). The overall prevalence of chalazion was significantly higher (*p*\<0.0001) in the higher socio-economic strata (0.66%; 9,625/1,452,463) as compared to lower socio-economic strata (0.31%; 1645/529,595).

Occupation {#S0003-S2006}
----------

Of the 11,270 patients with chalazion, 4,927 (43.72%) were students, 2,834 (25.15%) were professionals, 1,401 (12.43%) were homemakers, 470 (4.17%) were agricultural workers; 372 (3.3%) were manual laborers, 133 (1.18%) were currently not employed (retired or unemployed) and in the remaining 1,133 (10.05%) the occupational category was not available/applicable. The overall prevalence of chalazion in students (1.48%, 4,927/333,482) and professionals (0.81%, 2,834/351,700) were significantly higher (*p*\<0.00001) in comparison to other professions.

Presenting Complaints and Laterality {#S0003-S2007}
------------------------------------

Among the 11,270 patients, a tenth of the cohort complained of recurrent swelling in 1,085 (9.63%) patients and a small percentage had multiple swellings at presentation in 342 (3.03%) patients. The average duration of symptoms before presentation was 3.49 ± 4.85 months (median, 3 months, range 1--8 months). The chalazion was more commonly unilateral with similar distribution affecting the left eye in 4,559 (40.45%) patients and right eye in 4,290 (38.07%) patients. It was bilateral in 2,421 (21.48%) patients.

Anatomical Location and Position {#S0003-S2008}
--------------------------------

Chalazion was present in 13,691 eyes of 11,270 patients. The chalazion involved the upper eyelid in 5,366 (39.19%) eyes, lower eyelid in 4,148 (30.3%) eyes and both the eyelids in 1,102 (8.05%) eyes. The anatomical position was not available in 3,075 (22.46%) eyes. The lesion was lateral in 796 (5.81%) eyes, medial in 654 (4.78%) and central in 142 (1.04%) eyes where the data was available.

Misdiagnosis in Chalazion {#S0003-S2009}
-------------------------

Of the 11,270 patients with chalazion, 20 were eventually diagnosed to not have chalazion, amounting to 0.18% incidence of false positives. Of these 6 (0.05%) were diagnosed with Sebaceous Gland Carcinoma on subsequent follow ups and were treated with eyelid excision biopsy and reconstruction. Another 14 (0.12%) had recurrent symptoms and were subjected to excision of the cyst with histologic examination revealing a intratarsal keratinous cyst in 6 (0.05%) and eight others were diagnosed to have an epidermoid cyst.

Management and Indications for Surgery {#S0003-S2010}
--------------------------------------

A total of 2,067 (18.34%) patients opted for no treatment. The chalazion was managed conservatively with warm compresses, tetracycline eye ointment and eyelid massage in 8,217 (72.91%) patients. Incision and curettage was indicated and advised in 1,652 (14.66%) patients and intralesional steroid Injection was advised in 62 (0.55%) patients. Overall, 1,714 (15.21%) patients were advised to have an intervention and it was performed in 986 (8.75%) with a surgical conversion rate of 57.53% (986/1714) ([Figure 2](#F0002){ref-type="fig"}).

Seasonal Variation {#S0003-S2011}
------------------

The presentation of patients did not follow any seasonal pattern during the year which was steady from the month of January to December with an average of 8.33% per month. The percentage of the lowest cases being 7.29% in April to the highest being 9.36% in December. The month wise percentage of chalazion cases compared to the footfalls of the total patients presenting to the eye care centers is described in [Figure 3](#F0003){ref-type="fig"}.Figure 3Seasonal prevalence of cases with chalazion.

Discussion {#S0004}
==========

The current paper describes the demography of patients with a clinical diagnosis of chalazion at various centers of an eye care center network in southern India over a 10-year time period. This was achieved via an indigenous electronic medical record system using big data analytics. Among the overall patient footfall, the study reports a chalazion prevalence rate of 0.57% with a mean presentation in the second decade of life. Though there was no gender predilection, significantly higher number of cases were from urban or metropolitan communities as compared to rural communities. Socio-economically, the middle-class population had a higher prevalence.

This is the largest series till date describing the demography and presentations of chalazion. The largest previous series was reported from Nigeria which included 97 cases from among 13,605 new cases examined over a 10-year period. They reported a prevalence of 0.7% which was statistically higher than that in the current study (*p*=0.04). The mean age in their study was 25.3±10.5 years which was comparable to the current study (*p*=0.17). The upper eyelid in their study was involved more commonly, seen in 65.3% while in the current study it was seen in 39% (*p*\<0.0001). In the Nigerian study, 74.6% of patients were treated with surgery which was by incision and curettage. In the current study, incision and curettage was performed in 986 (8.75%) (*p*\<0.0001). Conservative management was offered in 15.25% and 72.91% respectively (*p*=0.003).

The previous largest demographic study on chalazion from India reported 75 cases over a 2-year period.[@CIT0008] In that study, prevalence chalazion was found to be 0.24% among the patients visiting the eye outpatient department. Out of 75 patients, 24 (32%) were male and 51 (68%) were female. Among 24 males 16 (66%) were 30 years or less of age and 8(34%) were more than 30 years of age. The upper eyelid was reported to be affected in 77.5% of cases. The incidence was seen to be more in females (68%).

This study has its strengths and weaknesses. The main strength of this study is the huge sample size. Other strengths included the format of data entry and retrieval which was EMR-based. The indigenously created and customized EMR allowed for a standardized data entry and data collection free of any transcription errors.[@CIT0009]--[@CIT0011] The study included multiple centers of our eye care network across a wide geographic reach. This sort of a multi-tier network analysis allowed for the inclusion of both rural and urban populations, thus covering all the different demographic groups in the study.

The main limitation of this study is that it was not population-based but rather a hospital-based study. It has been shown however that hospital-based or medical records-based estimation of incidence/prevalence rates is a valid methodology and has been used in many studies previously to report prevalence rates.[@CIT0012],[@CIT0013] Population-based studies of this magnitude would be impractical since many patients of chalazion who have asymptomatic disease would be unlikely to seek medical care. In that sense this study would have possibly underestimated the overall population prevalence of chalazion. Another limitation is the follow up after treatment as most patients in our dataset were lost to follow up once treatment was initiated.

Conclusion {#S0005}
==========

In conclusion, this large EMR-based big data driven study indicates that the prevalence of chalazion in an eye institute-based population is very low. The presenting population is young with a gender equivalence and largely comes from the middle class of society. Most patients are treated with conservative treatment. The occurrence of an inadvertent malignant lesion masquerading as a chalazion is extremely low.
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